Transcriptional regulation of the production of the third component of complement (C3) by 1 alpha,25-dihydroxyvitamin D3 in mouse marrow-derived stromal cells (ST2) and primary osteoblastic cells.
We have purified a 190-kDa protein produced by mouse marrow-derived stromal cells (ST2) in response to 1 alpha,25-dihydroxyvitamin D3 [1 alpha,25-(OH)2D3] and unequivocally identified it as mouse complement C3 (C3). In this study we examined the regulation by 1 alpha,25-(OH)2D3 of C3 production in ST2 cells at both the transcriptional and translational levels. 1 alpha,25-(OH)2D3 greatly increased the protein production of C3 at 24 h, and it attained a maximum at 72 h. C3 mRNA stimulation by 1 alpha,25-(OH)2D3 was initiated at 12 h and reached a maximum at 48 h. 1 alpha,25-(OH)2D3 increased the expression of C3 mRNA dose-dependently, ranging from 10(-10)-10(-8) M. The increase in the C3 production in response to 1 alpha,25-(OH)2D3 appeared to occur at a transcriptional level, since actinomycin-D completely inhibited both mRNA expression and protein production of C3 induced by 1 alpha,25-(OH)2D3. Besides 1 alpha,25-(OH)2D3, local bone-resorbing agents, such as interleukin-1 alpha, tumor necrosis factor-alpha, and lipopolysaccharides, also stimulated the expression of C3 mRNA, not only in ST2 cells, but also in primary osteoblastic cells. C3 production by hepatocytes occurred regardless of the presence or absence of 1 alpha,25-(OH)2D3. These results clearly indicate that 1 alpha,25-(OH)2D3 tissue-specifically regulates the synthesis of C3 in bone. Bone C3 may play an important role in bone metabolism.